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[Title of the Invention] SPHERICAL 

n-OCTADECYL-3 - ( 3 , 5 -DI - TERT- BUTYL- 4 - HYDROX YPHENYL ) PROPIONATE 

AND SPHEROIDIZING METHOD THEREOF 

[Abstract] 

[Object] 

It is an object to provide spherical 
n - oct adecyl-3 - ( 3 , 5 - di - 1 er t - butyl - 4 -hydroxyphenyl ) propionate 
(hereinafter, called as Compound I ) which has a uniform and large 
particle diameter convenient for handling at pneumatic 
transportation and has smooth surface , and a simple spheroidizing 
method thereof which can be industrially performed, 
[Mean for Solution] 

A method of spheroidizing Compound I, whereby after melting 
Compound I , a slurry of Compound I is f ormed from the melt obtained , 
under a temperature condition of 48 to 53°C, the slurry is added 
dropwise to a lower alcohol containing 10 to 60% by weight of 
water at 10 to 45°C, and then a solid/liquid mixture is separated 
to be dried. 
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[Scope of Claim for Patent] 
[Claim 1] 

Spherical 

n-octadecyl*3- (3, 5-di-tert-butyl-4-hydroxyphenyl)propionate 
which is produced by melting 

n-octadecyl-3 - ( 3 , 5 -di- tert - butyl - 4 -hydroxyphenyl ) propionate , 
forming a slurry from the molten one obtained , under a temperature 
condition of 48 to 53°C, adding dropwise the slurry to a lower 
alcohol containing 10 to 60% by weight of water at 10 to 45°C, 
separating solid and liquid, and drying. 
[Claim 2] 

A method of spheroidizing 
n - oct adecyl-3 - ( 3 , 5 - di - tert - butyl - 4 -hydroxyphenyl ) propionate , 
wherein after melting 

n-octadecyl-3 - ( 3 , 5 -di- tert -butyl -4 -hydroxyphenyl) propionate , 
a slurry is formed from the molten one obtained, under a 
temperature condition of 48 to 53°C, the slurry is added dropwise 
to a lower alcohol containing 10 to 60% by weight of water at 
10 to 45°C, the mixture is separated into a solid and liquid, 
and the solid is dried* 
[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The present invention relates to spherical 
n - oct adecyl*3 -(3,5- di- tert - butyl - 4 -hydroxyphenyl ) propionate 
useful as an antioxidant and a granulation method for obtaining 
it as spheres in industrial stability. 
[0002] 
[Prior Art] 



n - Oct adecyl-3 - ( 3 , 5 - d± - tert - butyl - 4 -hydroxyphenyl ) proplo 
riate (hereinafter, occasionally called as Compound I ) is a 
compound which is widely used as the antioxidant of various 
organic materials . Compound I is usually produced as powdery 
needle crystals and this has defects that it contains a large 
quantity of dusts and is small in bulk specific gravity, inferior 
in f lowability and easily scattered. Handling is troublesome, 
additionally, working efficiency is lowered at using it and there 
has been a problem on working environment. As a method of 
improving the powder properties, a granulation method is 
generally known. 
[0003] 

As the granulation method, a method using a binder and 
physical methods such as pressuring and melt solidif ication are 
known. When a binder is used, a component other than objective 
is mixed; therefore it has a defect that the purity of a product 
is lowered. On the other hand, its shape is irregular by the 
physical methods and a block shape solidified article was 
occasionally prepared during preservation because of lowmelting 
point . 
[0004] 

Hitherto, for Compound I , there is known a flake shape which 
can be produced by melt solidification described in Japanese 
Patent Application Laid-Open No. 2-69435 among the physical 
methods , or a semi- spherical shape which can be produced by adding 
a melted article dropwise on the solid surface of a belt conveyer 
and the like, and they are respectively supplied as a product. 
On the other hand, in Japanese Patent Application Laid-Open No. 
3-31242 is described a method of producing the granules of an 
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alkyl ester by introducing the melt of a low melting point alkyl 
ester containing a steric hindered hydroxyphenyl group, into 
a cooling water solution in which a water-miscible organic 
solvent is stirred, and separating granules prepared. In 
Example of the specification, it is described that Compound I 
is melted at 60 to 65°C, and the molten one is added dropwlse 
to water containing methanol which is cooled at 15°C or less 
and then dispersed to obtain the granules of Compound I . Further , 
as the spheroidizing method, in Japanese Patent Application 
Laid-Open No. 59-104348 is disclosed a production method of a 
spherical or semi- spherical compound with a y- crystal structure , 
characterized in that the melt of 

t e trakis ( 3 - ( 3 , 5 - di - 1 er t - butyl - 4 - hydroxyphenyl ) pr opipnyloxym 
ethyl ) methane is added dropwise on the surface of a flat plane 
body, or added dropwise on water face, or spouted in a drop shape 
in water to be solidified. 
[0005] 

[Problems to be Solved by the Invention] 

In the production process of a product, pneumatic 
transportation which delivers a product through a pipeline by 
high speed air flow and transports it from a production facility 
to a packaging facility has been recently used frequently, as 
a means of transporting a product. Since the product moves at 
high speed in a pipeline in the pneumatic transportation, there 
are problems that a product with a corner or a projection collides 
with the inner wall of the pipe to be pulverized, the fine crystals 
of the pulverized product are accumulated as dusts in the inner 
wall of the pipe and a product with a small particle diameter 
is also accumulated in the inner wall of the pipe similarly. 
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As a result, it is required to frequently clean the inside of 
the pipe, working efficiency is lowered and additionally, there 
is a problem on working environment . 
[0006] 

The flake shape Compound I is crystals having a comparatively 
small particle diameter. Further, the granules of Compound I 
obtained in Japanese Patent Application Laid -Open No. 3-31242 
are crystals with a particle diameter of about 0.25 to about 
1 . 8 mm but they are crystals with a comparatively small particle 
diameter for carrying out pneumatic transportation. 
Accordingly, it cannot be said that either of the flake shape 
or granule of Compound I is crystals having a large particle 
diameter advantageous for pneumatic transportation. Further, 
it is not advantageous because a shape having a corner such as 
a semi -spherical shape of Compound I is easily pulverized by 
impact . 
[0007] 

Accordingly, it is considered that a sphere shape having 
a large particle diameter and smooth surface is an ideal and 
advantageous shape in case of carrying out the pneumatic 
transportation and further, the working environment can be very 
improved. On the other hand, a spheroidizing method described 
in Japanese Patent Application Laid-Open No. 59-104348 is a 
method peculiar for 

t etrakis ( 3 - ( 3 , 5 - di - tert - butyl - 4 - hydroxypheny 1 ) propionyloxym 
ethyl) me thane, and it is a purpose to obtain crystals with a 
lower melting point in comparison with a product in which a sphere 
shape or a semi -sphere shape product is conventionally known 
in addition to spheroidizing and semi - spheroidizing . When the 



method is applied to Compound 1/ melted articles float on water 
surface and are solidified on water surface; therefore although 
a semi -sphere shape is obtained depending on the setting of 
condition, the shape obtained is irregular bulk articles and 
the objective spheroidizing is not attained. Further, the 
semi -sphere shape and bulk articles have a problem that they 
are easily pulverized at the pneumatic transportation, 
[0008] 

Further, the crystals of Compound I obtained by 
crystallization is powdery needle crystals and it has been 
difficult to obtain crystals with a large particle diameter 
except the flake shape, granule or semi -sphere shape obtained 
by the fore-mentioned methods; therefore a sphere shape having 
a uniform and large particle diameter and having smooth surface 
has been not known at all in Compound I. 
[0009] 

Consequently, Compound I having a uniform and large particle 
diameter and having smooth surface which is convenient for 
handling at the pneumatic transportation has been desired, and 
a spheroidizing method of Compound I having a large particle 
diameter and having smooth surface by a simple method which can 
be industrially performed has been desired. 
[0010] 

[Means for Solving the Problems] 

The present inventors have extensively studied a simple 
spheroidizing method of Compound I which can be performed in 
industrial scale in order to solve the above-mentioned problems, 
and as a result , have found that after melting Compound I , slurry 
was formed and Compound I having a large particle diameter which 
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has not conventionally known and having smooth surface is 
obtained in a sphere shape by adding dropwise the slurry of 
Compound I to a lower alcohol containing a specific water content 
under a specified temperature condition , to complete the present 
invention. 
[0011] 

Namely, the present invention relates to (1) a spherical 
Compound I which is produced by melting Compound I , preparing 
a slurry from the molten one obtained under a temperature 
condition of 48 to 53°C, adding dropwise the slurry to a lower 
alcohol containing 10 to 60% by weight of water at 10 to 45°C, 
separating into a solid and liquid, and drying, and (2) a method 
of spheroidlzing Compound I, wherein after melting Compound I, 
a slurry is prepared from the molten one obtained under a 
temperature condition of 48 to 53°C, the slurry is added dropwise 
to a lower alcohol containing 10 to 60% by weight of water at 
10 to 45°C, the mixture is separated into a solid and liquid, 
and the solid is dried. 
[0012] 

[Mode for Carrying Out the Invention] 

The spheroidlzing method of Compound I of the present 
invention is more specif ically illustrated below. In the method 
of the present invention, the spherical Compound I having a large 
particle diameter which has not conventionally known and having 
smooth surface can be obtained by adding dropwise the slurry 
of Compound I to a lower alcohol containing 10 to 60% by weight 
of water under a temperature condition of 10 to 45°C and preferably 
20 to 35°C. The method of the present invention is characterized 
in that the slurry of Compound I is used, and even if molten 
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Compound I is merely added dropwise into a lower alcohol, the 
spheroidizing of Compound I can not be industrially attained. 
Hereat, the slurry means a muddy mixture with flowability in 
which fine solid particles are suspended in liquid, and its 
■ viscosity range indicates a value of 50 to 10000 cP ( centipoises ) 
and preferably a value of 50 to 1000 cP by a B type viscometer. 
Further, it is also characteristic that the spherical Compound 
I obtained by the method of the present invention has a uniform 
and large particle diameter and smooth surface and hardly 
contains fine crystals which become dusts . Further, the sphere 
in the present invention means spheres with a diameter of 2 to 
10 mm and preferably 2 to 6 mm. 
[0013] 

Compound I used in the method of the present invention may 
use a reaction mixture obtained by an ester exchange reaction 
and a powdery product obtained by known crystallization method 
or additionally. Compound I obtained by a known granulation 
method can be also used. Compound I used in the method of the 
present invention is not specifically limited, but as the 
production method by which Compound I with high purity is obtained , 
the ester exchange reaction of 

me thy 1-3- ( 3 , 5 - di- tert-butylphenyl- 4 -hydroxy ) propionate and 
n-octadecanol is carried out using an alkali catalyst such as 
sodium methoxide or lithium amide or an organic tin compound 
such as mono-butyltin oxide or dibutyltin oxide as a catalyst, 
and then treatment for removing the catalyst is carried out if 
necessary. Further, when the catalyst is removed, a solvent 
such as toluene can be also added in order to improve the fluidity 
of the reaction solution. Then, it is crystallized by adding 
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an appropriate solvent, and crystals are separated and dried 

to obtain powdery Compound I. 

[0014] 

As the lower alcohol used in the present invention , methanol , 
ethanol, n-propanol, isopropyl alcohol and the like are used. 
These may be use alone or a mixture of 2 or more. Among these, 
methanol and ethanol are preferable. Water content differs 
depending on the kind of a lower alcohol but in methanol it is 
preferably 10 to 60% by weight and more preferably 30 to 55% 
by weight. Further, when the water content is too low, a sphere 
is not obtained and lump with irregular shape is generated and 
deposited and when the water content is too high. Compound I 
floats on water surface and a semi -sphere shape or a disc shape 
or irregular lump is prepared without forming a sphere shape . 
[0015] 

The temperature of the lower alcohol containing water is 
preferably 10 to 45°C and more preferably 20 to 35°C. When the 
temperature of the lower alcohol containing water is low, the 
slurry of Compound I becomes a super cooling state, the surface 
of a solid is solidified but its inside is not adequately 
solidified; therefore it becomes irregular lump and accumulates 
or the solid obtained does not become a sphere shape but becomes 
fine crystals and a solid having warty projections; therefore 
the projection portions are pulverized by the impact of pneumatic 
transportation and it is a state in which dusts occur easily. 
Further, when the temperature of the lower alcohol containing 
water is high, solidification speed is lowered; therefore the 
working of separating solid and liquid is troublesome, the 
surface of a solid becomes in a state in which smoothness is 



lost and dusts occur easily, and it becomes irregular lump to 

be deposited. 

10016] 

Compound I at dropwise addition is preferably slurry and 
the slurry is prepared at a temperature condition of 48 to 53°C. 
More specifically, after seed crystals are added to the melt 
of Compound I at the temperature condition or the melt of Compound 
I is cooled to 48°C to spontaneously precipitate crystals. 
Compound I can be converted to slurry by raising temperature 
until 50 to 53°C. Further, slurry can be possibly made also 
by leaving the melt of Compound I alone at 48 to 53°C. When 
temperature is less than the temperature. Compound I is 
solidified and dropwise addition is impossible. When it is 
higher than the temperature, namely at a melt state, solidifying 
speed is extremely late and the spheroidizing is impossible. 
[0017] 

The dropwise addition of the slurry of Compound I can be 
carried out under the stationary placement of a lower alcohol 
containing water or under a condition of mild stirring, but it 
is preferable to carry out the dropwise addition under an 
appropriate stirring condition in which the spherical Compound 
I solidified moves without contact in the lower alcohol 
containing water. The spherical Compound I of the present 
invention can variously control the diameter of a sphere which 
is obtained by the difference of the bore diameter or the shape 
of a nozzle of a device for dropwise addition. Further, as the 
device for dropwise addition, a pipette may be good, and a constant 
rate pump capable of adding dropwise a constant amount 
continuously may be good. Further, the bore diameter of a nozzle 



of a device for dropwise addition used in the present invention 

is preferably 1 to 4 mm. 

[0018] 

In the present invention, the dropwise addition is carried 
out in a vessel (hereinafter, called as a cooling vessel) kept 
at a desired temperature condition in the lower alcohol 
containing water, but the cooling vessel may be any vessel so 
far as the Compound I of the present invention can be cooled 
to be solidified as a sphere shape. As the cooling vessel used 
in the present invention, for example , a columnar cooling vessel 
having a diameter of about 50 cm to 2 m and a depth of 50 cm 
to 3 m, or a rectangular cooling vessel having a width of about 
50 cm to about 1 m, a length of about 1 to about 3 m and a depth 
of about 50 cm to about 3 m can be used. 
[0019] 

The solid-liquid separation of the spherical Compound I 
obtained is carried out by centrif ugation or by filtration of 
the solvent, and then it is dried at a temperature of 45°C or 
less or at room temperature under reduced pressure. The 
spherical Compound I obtained by the present invention has smooth 
spherical surface and a spherical product with a diameter of 
2 to 10 mm and preferably 2 to 6 mm. Further, there are 
occasionally obtained granules or coagulated granules in which 
a plural number of the spheres were overlapped, or egg type rotary 
elliptic shape, by selection of the dropwise addition method 
of Compound I, the water content rate of the lower alcohol 
containing water and a temperature condition. 
[0020] 

The spherical Compound I of the present invention thus 
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obtained is not required to be separately pulverized because 
of a low melting point and can be used by being added in organic 
materials such as a polymer, oil and fat and mineral oil as it 
is . Further, the organic materials are preferably polymers such 
as polyolefins such as a polyethylene and a- polypropylene , a * 
polyvinyl chloride, an acrylonitrile- butadiene -styrene resin, 
a polycarbonate and a modified polyphenylene oxide. 
[0021] 
[Examples] 

The present invention is specifically illustrated below 
according to Reference Example, Examples and Comparative 
Examples, but the present invention is not limited to these. 
Reference Example 1 

The powder of 

n-octadecyl-3- (3, 5-di-tert-butyl-4-hydroxyphenyl)propionate 
(trade name: TOMINOX-SS) was charged in a 500 ml flask with a 
stirrer and heated to 80°C to be completely melted to give a 
light yellow resinous substance of 

n - oc t adecyl-3 - ( 3 # 5 - di - 1 er t - butyl - 4 - hydroxyphenyl ) propionate 

[0022] 
Example 1 

The resinous substance obtained in Reference Example 1 was 
cooled to 48 to 53°C and seed crystals were added thereto to 
prepare a slurry. The slurry (100 g) was added dropwise using 
a pipette with a bore diameter of 2 mm into methanol containing 
50% by weight of water which was kept at 20°C under a mild stirring 
condition using a columnar container having a diameter of 20 
cm and a depth of 50 cm. Then, after crystals which were 
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precipitated and solidified were filtered, they were dried at 
45°C for 8 hours to obtain 99.1 g of the spherical product of 
n- oct adecy 1*3 - ( 3 , 5 - di - tert -butyl - 4 -hydroxyphenyl ) propionate - 
Further, the average particle diameter of the spherical product 
obtained was 4 to. 6 mm. - 
[0023] 
Example 2 

Experiment was carried out in like manner as Example 1 
changing the temperature of methanol containing 50* by weight 
of water to 30°C to obtain 99 . 3 g of a spherical product . Further , 
the average particle diameter of the spherical product obtained 
was 4 to 6 nun. 
Example 3 

Experiment was carried out in like manner as Example 1 
changing methanol containing 50% by weight of water to methanol 
containing 4 0% by weight of water to obtain 99 . 0 g of a spherical 
product. Further, the average particle diameter of the 
spherical product obtained was 4 to 6 mm. 
[0024] 
Example 4 

After the resinous substance obtained in Reference Example 
1 was cooled to 48°C and it was confirmed that crystals were 
precipitated , temperature was then raised to 50 to 53°C to prepare 
slurry. Experiment was carried out in like manner as Example 
1 using the slurry to obtain a spherical product. Further, the 
average particle diameter of the spherical product obtained was 
4 to 6 mm. 
[0025] 
Example 5 
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The resinous substance (50 Kg) obtained in Reference Example 
1 was left alone to 48 to 53°C to prepare slurry. Experiment 
was carried out in like manner as Example 1 using the slurry 
and a constant rate pump with a bore diameter of 2 nun to obtain 
a spherical product. Further, the average particle diameter 
of the spherical product obtained was 4 to 6 nun. 
[0026] 
Example 6 

Experiment was carried out in like manner as Example 1 using 
a pipette with a bore diameter of 1 mm to obtain a spherical 
product. Further, the average particle diameter of the 
spherical product obtained was 2 to 4 mm. 
Comparative Example 1 

Experiment was carried out in like manner as Example 1 
changing methanol containing 50% by weight of water to methanol 
containing 70% by weight of water, and solidification occurred 
on water surface to be a big lump shape article. 
[0027] 

Comparative Example 2 

Experiment was carried out in like manner as Example 1 
changing methanol containing 50% by weight of water to methanol, 
and irregular minute lump shape articles were prepared. 
Comparative Example 3 

Experiment was carried out in like manner as Example 1 
changing the temperature of methanol containing water to 5°C, 
and a big lump shape article was prepared. 
[0028] 

Comparative Example 4 

The molten one at 55°C was added dropwise without preparing 
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slurry, experiment was carried out in like manner as Example 
1 # and a big lump shape article was prepared. 

50 G of each sample of Compound I which was obtained in 
Examples and Comparative Examples was sieved by JIS standard 
-sieve of 100 meshes (an aperture of 0:149 mm) and 3.5 meshes 
(an aperture of 5.6mm), and the generation of dusts was evaluated 
by the weight of Compound I which passed 100 meshes. Further, 
the uniformity of a particle diameter was evaluated by the weight 
of Compound I which remains on a sieve of 3.5 meshes. Those 
in which Compound I passing the sieve was less than lg was assumed 
as no dusts which was evaluated as o and those in which it was 
1 g or more was assumed as that dusts were generated which was 
evaluated as x . Similarly, those in which Compound I not passing 
3.5 meshes was 10 g or more was assumed as no uniformity which 
was evaluated as x . The result is shown in Table 1 . 
[0029] 



[Table 1] 





Dusts (passed 
100 meshes) 


Particle diameter 
(3.5 to 100 meshes) 


Shape 


Example 1 


o 


o 


Spherical 


Example 2 


o 


o 


Spherical 


Example 3 


o 


o 


Spherical 


Comparative 

Example 1 
Comparative 

Example 2 
Comparative 

Example 3 
Comparative 

Example 4 


o o o o 


X 

o 

X 
X 


Lump 
Lump 
Lump 
Lump 



[0030] 



As cleared from the above-mentioned Examples, spherical 

n-octadecyl-3- ( 3 , 5-di-tert-butyl-4-hydroxyphenyl)propionate 
can be produced by adding dropwise the slurry of 
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n-octadecyl*3- (3 , 5-di-tert-butyl-4-hydroxyphenyl)propionate 
to a lower alcohol containing 10 to 60% by weight of water at 
10 to 45°C and then carrying out separation and drying* 
[0031] 

On the contrary, as shown in Comparative Example 1, when 
the water content rate is too low, dropped melt article floats 
on water surface in relation with specif ic gravity and does not 
become a sphere. Further, when the water content rate is too 
high as shown in Comparative Example 2 and even if the temperature 
of methanol containing water is too low as shown in Comparative 
Example 3 r it is solidified as lump crystals; therefore the 
spheroidizing being the purpose of the present invention is not 
attained. Further, as shown in Comparative Example 4, when the 
temperature of the melted article added dropwise is high, it 
is clear that the spheroidizing being the purpose of the present 
invention is also not attained. 
[0032] 

[Effects of the Invention] 
Spherical 

n- octadecyl-3 - ( 3 , 5 -di- tert -butyl - 4 -hydroxyphenyl ) propionate 
can be produced by melting 

n-octadecyl-3- ( 3 , 5 -di-tert- butyl -4 -hydroxyphenyl) propionate, 
preparing a slurry from * the molten one obtained under a 
temperature condition of 48 to 53°C, adding dropwise the slurry 
to a lower alcohol containing 10 to 60% by weight of water at 
10 to 45°C, separating into a solid and liquid, and drying. 
[0033] 

Further, since the spherical 
n-octadecyl*3- ( 3 , 5-di-tert-butyl-4-hydroxyphenyl)propionate 
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obtained is a sphere shape having a uniform and large particle 
diameter and smooth surface and further, hardly contains fine 
crystals which become dusts , it is also very useful for production 
utilizing pneumatic transportation. Further, the spherical 
product obtained is a shape which has been not known, and it 
is very useful from the viewpoints that the handling of the 
compound is easy at pneumatic transportation and workability 
and working environment can be improved. 
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